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Background: Striving for improved adherence and asthma control is of vital concern in today’s
asthma management. Several influential factors have been identified, but the importance of
personality traits has been insufficiently explored. The aim was first to determine whether
personality traits in young adult asthmatics are related to asthma control and health-related
quality of life (HRQL), and second to examine the influences of personality traits on adherence
to regular asthma medication treatment.
Methods: Young adult asthmatics, 22 years of age (nZ 268) completed questionnaires. Statis-
tical analyses were performed.
Results: The personality traits Negative Affectivity and Impulsivity correlated negatively with
asthma control, whereas in women Hedonic Capacity correlated positively with asthma
control. Negative Affectivity, Impulsivity, Hedonic Capacity, Alexithymia and asthma control
predicted the mental dimension of HRQL. Asthma control and physical activity predicted the
physical dimension of HRQL. Among respondents with regular asthma medication (nZ 109),
Impulsivity correlated negatively with adherence. In men, Antagonism and Alexithymia were
associated with low adherence. Additionally, Alexithymia, Hedonic Capacity and Negative
Affectivity showed non-linear relationships with adherence, meaning that initially increased
scores on these personality traits scales were associated with increased adherence but higherest, Department of Nursing, Health and Culture, SE-461 86 Trollha¨ttan, Sweden. Tel.:þ46520223972;
.se (M. Axelsson).
to this work.
9 Elsevier Ltd. All rights reserved.
1034 M. Axelsson et al.scores did not increase adherence. Respondents who were prescribed a single inhaler
combining ICS and LABA reported higher adherence than those with monotherapies.
Conclusion: These data suggest that personality can influence how asthma patients adhere to
asthma medication treatment, and report their control and HRQL. Tools determining person-
ality traits may be useful in the future in individualizing management of asthma patients.
ª 2009 Elsevier Ltd. All rights reserved.792 subjects 
92 declined
participation  
120 did not return
questionnaires  
580 completed the questionnaires 
312 reported asthma remission  
268 with a reported
asthma diagnosis
Study Group 1     
159 non-regular asthma
medication, including 13
missing reports    
109 with regular
asthma medication
Study Group 2    
Figure 1 Description of the two study samples.Introduction
Adherence to asthma medication treatment is inadequate,1
with figures on low adherent behaviour ranging from 38% to
50%.2,3 Non-adherence can be attributed to two types of
behaviour: intentional and unintentional. Intentional non-
adherence can arise from beliefs and attitudes regarding
the treatment that in turn negatively influence the
patient’s motivation to adhere. Unintentional non-adher-
ence arises from capacity and resource limitations, for
example, the high costs of medication, poor inhaler tech-
nique or forgetfulness.4
One possible outcome of non-adherent behaviour is
insufficient asthma control.5 The goal of modern asthma
treatment is to achieve and maintain total asthma control in
a long-term perspective, as such control is beneficial not only
to the prevention of disease progression and management of
clinical manifestations,6 but also to the improvement of
health-related quality of life (HRQL).7,8 Maintaining
adequate asthma control requires use of regular asthma
medication such as inhaled corticosteroids (ICS).6 Studies of
asthma control in a general population have shown that it is
suboptimal both in Europe9 and worldwide.10
In recent decades, the Five-Factor model of personality
has gain ground as a useful taxonomy of normal personality.
Thus, personality traits can be hierarchically organized into
five bipolar factorse the Big Five: Neuroticism, Extraversion,
Openness to experiences, Agreeableness and Conscien-
tiousness, and each of which is composed of more specific
traits.11 According to this Five-Factor model, personality
traits are primarily genetically based and not shaped by the
environment, which explains the relative stability of traits in
adulthood across time and situations11 and their appearance
in various cultures, races and in both genders.12
We hypothesized that the personality of asthmatics
influences their asthma control, HRQL and adherence to
regular asthma medication treatment. The aim of the
present study was, therefore, twofold, first to determine
whether personality traits in young adult asthmatics are
related to asthma control and HRQL, and second to
examine the influences of personality traits on adherence
to regular asthma medication treatment.
Material and methods
Participants
The original sample (nZ 792), consisting of young adult
asthmatics born in 1984e1986, was recruited as part of an
earlier epidemiological study conducted in the Gothenburg
region entitled ‘Allergy 2000’, and has been described
elsewhere.13 A total of 268 respondents (response rate73.3%) reported having medically diagnosed asthma, and
they were included in Study Group 1. Study Group 2 con-
sisted of those with prescribed regular asthma medication
(nZ 109) (Fig. 1). Among those in Study Group 2, 40.0%
were prescribed a single inhaler combining corticosteroids
(ICS) and long-acting b2-agonists (LABA) and 60.0% were
prescribed monotherapies (e.g., ICS and/or LABA and/or
short-acting b2-agonist inhalation (SABA)). Characteristics
of the sample are presented in Table 1.
This study is part of a research project entitled ‘‘The
significance of personality in relation to adherence with
asthma treatment’’ and was approved by the regional
research ethics board at the University of Gothenburg.
Measures
The Health-relevant Personality 5 factor inventory (HP5i)
The Health-relevant Personality 5 factor inventory (HP5i)
measures five health-relevant facets of personality traits
based on the Big Five: Negative Affectivity (as a facet of
Neuroticism), Impulsivity (as facet of Conscientiousness),
Hedonic Capacity (as a facet of Extraversion), Alexithymia
(as a facet of Openness to experiences) and Antagonism (as
a facet of Agreeableness). This inventory contains 20 items,
four for each personality factor, score 1e4, from which
a mean value is calculated.14 It should be clarified that
Impulsivity, Antagonism and Alexithymia represent the
opposite ends of the trait dimensions Conscientiousness,
Table 1 Characteristics of the sample.
Study variables n Percentages
Age 22 1 year 268
Gender
Men 103 38.4
Women 165 61.6
Level of education
Compulsory school 11 4.1
Grammar/high school 135 50.4
College/University 122 45.5
Occupation
Employee 118 44.0
Self-employed 4 1.5
Applicant for a job 14 5.2
Student 122 45.5
Other 9 3.4
Missing 1 0.4
Smoking habits
Regular smokers
(29 of those were women)
71 26.5
Non-smokers 197 73.5
Physical activity
Less than once a week 79 29.5
Once to twice a week 83 31.0
Thrice or more a week 104 38.8
Missing 2 0.7
Medical treatment
Regular medication 110 41.1
Only as required 114 42.5
No medication 33 12.3
Missing 11 4.1
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ch’s alpha of the HP5i in Study Group 1 was 0.62 for
Negative Affectivity, 0.64 for Antagonism, 0.72 for Impul-
sivity, 0.70 for Hedonic Capacity and 0.72 for Alexithymia.
Asthma control test (ACT)
The asthma control test (ACT) is a five-item scale that reli-
ably assesses asthma control over a recall period of four
weeks: ‘‘how much of the time did your asthma keep you
from getting as much done at work, school or at home?’’,
‘‘How often have you had shortness of breath? ‘‘How often
did your asthma symptoms wake you up at night or earlier
than usual in the morning?’’, ‘‘How often have you used your
rescue inhaler or nebulizer medication?’’ and ‘‘How would
you rate your asthma control?’’ Each item was scaled from 1
to 5, and by summing the response values a scale score was
calculated ranging from poor (5) to total (25) control. A cut-
off point of 19 indicates poorly controlled asthma, and
scores of 20 points or more correspond to well-controlled
asthma.15 The Cronbach’s alpha in Study Group 1 was 0.75.
The Short Form-8 Health Survey (SF-8)
The Short Form-8 Health Survey (SF-8) was used to evaluate
HRQL in relation to both physical and mental well beingduring a four-week recall period. The questionnaire
contains eight items that measure eight domains of HRQL,
and these can be collapsed into one physical component
score (PCS) and one mental component score (MCS), which
have been used in the present study.16 The Cronbach’s
alphas in Study Group 1 were 0.83 (PCS) and 0.82 (MCS).
Medication adherence report scale (MARS)
The medication adherence report scale (MARS) is a five-item
self-report scale for assessment of adherent behaviour that
includes assessment of unintentional non-adherent behav-
iour (‘‘I forgot to take them’’, item 1) and intentional non-
adherent behaviour (‘‘I alter the dose’’, item 2. ‘‘I stop
taking them for a while’’, item 3. ‘‘I decide to miss out
a dose’’, item 4. ‘‘I take less than instructed’’, item 5). Each
item was answered using a five-graded response scale,
ranging from very often (1) to never (5), range 5e25. Low
scores indicate low levels of adherent behaviour.17 Cronba-
ch’s alpha for the five-item MARS in Study Group 2 was 0.71.
Statistical analysis
The Statistical Package for the Social Sciences (SPSS) 15.0
was used. Descriptive statistics e frequencies, means and
standard deviations e were calculated and t-tests were
used to compare means between groups. Correlation
coefficients (r) were used to explore associations between
variables: Pearson’s r for correlations between interval
variables, Spearman’s r for correlations including an ordinal
variable. To make predictions concerning the mental and
physical component of HRQL, two multiple regression
models were analysed. The variables physical activity and
smoking were transformed into dichotomous variables
(0Z no, 1Z yes) in the regression analyses (Study Group
1).18 Multiple regressions using spline functions were
applied to estimate the relationship between personality
traits (Hp5i) and MARS. The regression function comprised
linear pieces at the ends and quadratic functions in the
intermediate intervals, and the knots were chosen at the
25-, 50- and 75-percentile points (Study Group 2).19
Results
Personality traits
In the present sample of young adult asthmatics (Study
Group 1), significant gender differences in Negative
Affectivity, Antagonism, and Alexithymia were found
(Table 2). Associations between Negative Affectivity,
Impulsivity and smoking were identified, meaning that
those with high personality scores on these traits were
more inclined to be smokers (Table 3).
Personality traits and asthma control
The assessment of asthma control showed that this group of
young adult asthmatics (Study Group 1) reported their
asthma to be well controlled: mean valueZ 21.34
(SDZ 3.73). No gender difference was found (Table 2).
Total asthma control was reported by 66 respondents (25%),
who scored 25 on the ACT scale, and based on a cut-off
Table 2 Mean scores and standard deviation (SD) for Personality (HP5i), Asthma control (ACT) health-related quality of life
(SF-8) and Adherence (MARS).
Total sample Women Men Comparisons (p-values
women e men)
HP5ia
Negative Affectivity 2.40 (0.66) 2.56 (0.65) 2.14 (0.59) <0.001
Antagonism 2.35 (0.63) 2.28 (0.61) 2.45 (0.66) <0.05
Impulsivity 2.34 (0.62) 2.38 (0.64) 2.28 (0.58) n.s.
Hedonic Capacity 3.27 (0.52) 3.25 (0.55) 3.30 (0.46) n.s.
Alexithymia 1.95 (0.59) 1.84 (0.55) 2.13 (0.60) <0.001
ACTa 21.34 (3.73) 21.01 (3.89) 21.85 (3.41) n.s.
SF-8a
Physical health (PCS) 53.55 (7.22) 53.03 (7.97) 54.36 (5.81) n.s.
Mental health (MCS) 43.83 (11.25) 41.95 (11.69) 46.81 (9.85) <0.001
MARSb 19.04 (3.89) 18.98 (3.98) 19.17 (3.75) n.s
a Study Group 1, nZ 268.
b Study Group 2, nZ 109.
1036 M. Axelsson et al.score of 19, 73 respondents (27%) reported poorly
controlled asthma, and the remaining 127 respondents
(48%) reported well-controlled asthma.
In Study group 1, negative correlations with asthma
control demonstrated that both Negative Affectivity and
Impulsivity were associated with poor asthma control
(Table 3). Gender analyses showed that Negative Affectivity
was a negative correlate of asthma control in both men
(rZ0.297, p< 0.003) and women (rZ0.253, p< 0.001)
but Impulsivity was only associated with poor asthma
control in men (rZ0.341, p< 0.001) not in women. The
trait Hedonic Capacity was positively correlated with the
summed ACT in women (rZ 0.161, p< 0.05), but not in
men. The remaining personality traits Hedonic Capacity,
Alexithymia and Antagonism were not associated with
the summed ACT in this group of young adult asthmatics
(Table 3).Table 3 Correlations between variables in Study Group 1 (nZ
MCS PCS Negative
Affectivity
Antagoni
PCS 0.149a
Negative Affectivityd 0.566c 0.217c
Antagonismd 0.090 0.090 0.051
Impulsivityd 0.232c 0.104 0.245c 0.341c
Hedonic Capacityd 0.378c 0.150a 0.282c 0.075
Alexithymiad 0.126a 0.035 0.137a 0.225c
Asthma Controld 0.288c 0.465c 0.287c 0.092
Physical Activitye 0.083 0.157a 0.049 0.040
Smoking Habitse 0.242c 0.113 0.125a 0.111
PCS, physical component score; and MCS, mental component score.
a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).
c Correlation is significant at the 0.001 level (2-tailed).
d Pearson correlation.
e Spearman rank correlation.Predictions of HRQL
Some gender differences were found in HRQL. Women
reported lower HRQL in relation to MCS than men did.
Asthma control and HRQL were positively correlated in
both MCS and PCS (Table 3). A multiple regression model
(FZ 27.820, p< 0.001) explained 43% of the variance in MCS
(Adjusted R2Z 0.426). Most influential were two personality
traits; each unit increase in Negative Affectivity decreased
MCS by 6.8 units while each unit increase in Hedonic
Capacity increased MCS by 6.3 units. Also, asthma control,
smoking habits and the traits Impulsivity and Alexithymia
were identified as predictors of MCS. Gender was not a
significant predictor of MCS in this model (Table 4).
A multiple regression model (FZ 20.333, p< 0.001)
explained 24% of the variance in PCS in the total sample
(Adjusted R2Z 0.236). Asthma control and physical activity268).
sm Impulsivity Hedonic
Capacity
Alexithymia Asthma
Control
Physical
Activity
0.020
0.157b 0.205c
0.152a 0.079 0.007
0.096 0.057 0.114 0.011
0.213c 0.023 0.033 0.054 0.167b
Table 4 A multiple linear regression model for influence
of personality variables, asthma control, smoking habits and
gender on MCS.
Variables B SE B p-Values
Negative Affectivity 6.756 0.966 <0.001
Impulsivity 2.023 0.930 <0.05
Hedonic Capacity 6.309 1.112 <0.001
Alexithymia 2.381 0.997 <0.05
Asthma Control 0.389 0.151 <0.01
Smoking Habits 3.465 1.243 <0.01
Gender 0.299 1.179 n.s
MCS, mental component score.
Table 6 Pearson correlations between MARS and person-
ality traits (Study group 2, nZ 109).
Variable Total Men (nZ 36) Women (nZ 73)
Antagonism 0.136 0.368* 0.034
Impulsivity 0.187* 0.115 0.215
Hedonic Capacity 0.009 0.122 0.029
Negative Affectivity 0.049 0.043 0.068
Alexithymia 0.125 0.369* 0.030
ACT 0.111 0.056 0.188
MCS 0.037 0.056 0.083
PCS 0.057 0.003 0.080
MARS, medication adherence report scale; ACT, asthma control
test; MCS, mental component score; and PCS, physical compo-
nent score.
*p 0.05.
Personality, adherence, asthma control and HRQL 1037were the only significant predictors and each unit increase
in these variables increased PCS. In this sample of young
adult asthmatics, personality traits were not significant
predictors of physical aspects of HRQL (Table 5).
Medication adherence
The mean score of reported asthma medication adherence
measured by MARS in participants with regular asthma
medication (Study Group 2) was 19.04 (SDZ 3.89); no
gender difference was seen (Table 2). MARS did not corre-
late with ACT, MCS or PCS.
Concerning asthma medication therapy, the group of
asthmatics (40%) who were prescribed a single inhaler
combining ICS and LABA scored higher on MARS than did the
group with monotherapies (pZ<0.05).
Personality and adherence
Correlations in Study Group 2 between personality traits
(HP5i) and reported medication adherence, as measured by
MARS, showed that Impulsivity was associated with low
adherent behaviour. In a gender comparison, this associa-
tion was found to be a non-significant tendency in women
(rZ0. 215, pZ 0.07). The traits Antagonism and Alex-
ithymia were significantly associated with low adherent
behaviour in men (Table 6). When searching for associations
between personality traits and intentional reasons for non-
adherence (MARS, item 2e5), earlier identified variables
were confirmed. That is, the personality traits Antagonism
(rZ0. 379, pZ 0.02) and Alexithymia (rZ0.354,
pZ 0.03) in men correlated with intentional non-adherent
behaviour. No correlations between personality traits and
unintentional non-adherence were found (MARS, item 1).Table 5 A multiple linear regression model for influence
of personality variables, asthma control and physical
activity on PCS.
Variables B SE B p-Values
Negative Affectivity 0.613 0.666 n.s
Hedonic Capacity 1.384 0.802 n.s
Asthma Control 0.855 0.113 <0.001
Physical Activity 1.697 0.821 <0.05
PCS, physical component score.Additional, Fig. 2 presents spline functions exploring
estimated relationships between personality traits and
MARS. There was an indicated negative relationship
between Antagonism and MARS across the entire scale in
the function estimated from data. However, between score
4 and 10 on Antagonism, the MARS score decreased more
per Antagonism point than it did between score 11 and 16.
There was also an indicated negative relationship
between Impulsivity and MARS, but for scores above 8 on
Impulsivity medication adherence decreased more mark-
edly. Scores on Hedonic Capacity between 6 and 12
increased while scores above 12 decreased the MARS
scores. Concerning Alexithymia and MARS, the relationship
was noticeably non-linear. For scores below 7 on Alex-
ithymia, MARS scores increased, while for scores between 7
and 8 on Alexithymia, MARS scores decreased to the same
degree. Higher scores on Alexithymia were associated with
low medication adherence. Regarding Negative Affectivity
and MARS, scores between 4 and 9 on Negative Affectivity
increased the MARS scores whereas scores above 9 did not
increase medication adherence.
Discussion
The present study shows that some of the personality traits
were associated with adherence. In summary, impulsive
asthmatics reported being non-adherent to prescribed
asthma medication treatment, and when this group was
analysed by gender, Antagonism and Alexithymia were
associated with low adherence scores in men. No associa-
tions between personality traits and adherence were found
in women. Respondents who were prescribed a single
inhaler combining ICS and LABA reported significantly
higher adherence scores than those with prescribed mon-
otherapies. In addition to these findings, non-linear rela-
tionships between adherence and the personality traits
Alexithymia, Hedonic Capacity, and Negative Affectivity
were found in multiple regressions with spline functions. In
Study Group 1, asthma control and personality traits, with
the exception of Antagonism, were identified as influential
predictors of the mental dimension of HRQL and asthma
control and physical activity as predictors of the physical
dimension of HRQL.
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Figure 2 Spline functions showing the relationship between medication adherence report scale and personality traits
(A) Antagonism, (B) Impulsivity, (C) Hedonic Capacity, (D) Alexithymia and (E) Negative Affectivity.
1038 M. Axelsson et al.Failure to adhere to asthma medication treatment can
result in clinical consequences such as exacerbations1 but
also in not achieving the goals of asthma management,
goals such as symptom control and decreased mortality.20
Several factors, e.g., complex asthma regimens, are iden-
tified as having a negative impact on adherence to asthma
treatment.21 This factor seemed to be a determinant in the
present sample, as asthmatics with a single inhaler
combining ICS and LABA reported more favourable adher-
ence than did those with prescribed monotherapies which
involves more complex regimens. Therefore, a single
inhaler combining ICS and LABA seem to be preferable as
regards improving adherence.
In this group of young adult asthmatics, there are indi-
cations that personality traits are yet another factor to
consider in relation to adherence and asthma control.
Impulsivity, a health-relevant facet of the opposite
dimension of Conscientiousness, correlated negatively with
both these variables. Previous studies have shown that
Conscientiousness is associated with adherent behaviour in
relation to medication treatment.22e24 A person greatly
influenced by Conscientiousness is characterized as being
orderly, dutiful, achievement-striving, self-disciplined and
deliberate,25 which might promote adherent behaviour. Ithas been suggested that Impulsivity comprises behaviours
such as acting without thinking and being present oriented,
which are determinants of risky and unhealthy behaviour.14
In the present study, this behaviour was reflected in poor
asthma control and current smoking. One explanation for
the tendency of impulsive asthmatics to report poor asthma
control may be that their acting on the spur of the moment
is not conducive to proper preparation of asthma
medication.
Alexithymia and Antagonism were negatively correlated
with adherence behaviour in men. These findings are in line
with descriptions of alexithymic persons as being non-
adherent and lacking self-care26 and with descriptions of
persons with low levels of Agreeableness, which corre-
sponds to Antagonism, as having both poor health habits
and poor self-care.27 Both Alexithymia and Antagonism
were associated with intentional non-adherence, which is
the result of active choice 4,28 and is important to identify,
because interventions to improve this type of non-adher-
ence need to address patient motivation.4
A person with great impact of Neuroticism is a ‘‘worrying
kind of person’’ who is inclined to be observant of physical
symptoms and tend to interpret them as signs of illness29
which is shown in frequent reporting of somatic
Personality, adherence, asthma control and HRQL 1039symptoms29,30 and health-care seeking.29 Asthmatics with
high levels of Negative Affectivity seem to be sensitive to
perceiving asthma symptoms, which is shown in reported
poor asthma control. Concerning adherence and Negative
Affectivity, no linear association between these variables
was found which is supported by Put et al31 who did not
identify any relationship between compliance and Negative
Affectivity in patients with asthma.
The present study indicates that HRQL is not only
a question of factors such as gender32e35 age,33 disease
severity34 or asthma control.7,8,32 Even in this respect, the
impact of different personality traits seems to be of
importance in explaining a large proportion of the variance
in the mental aspect of HRQL. The presence of associations
between personality and HRQL is supported by related
findings from other studies.36e39
It is noteworthy that associations between medication
adherence and asthma control or health-related quality of
life were non-significant. There are several possible
explanations. Medication adherence depends on several
motives, e.g., a person may adhere to medication therapy
either to increase or to maintain control and quality of life.
Moreover, the assessment strategies should also be
considered. One possible limitation of the present study is
that medication adherence was measured by a self-report
questionnaire. Research has shown that subjective
measures of adherence result in higher scores than do
objective measures (e.g., biochemical measures and elec-
tronic monitoring).40 Another possible limitation is that
there is no variation in age in the sample, and personality
traits are not fully stabilized by 22 years. Thus, the current
findings cannot be considered representative of all age
groups. To increase our knowledge in this area, studies
including asthmatics of various ages are required.
In conclusion, the present findings indicate that asthma
medication administered as a single inhaler combining ICS
and LABA is related to increased adherence. Importantly,
scores of asthma control were not clearly related to
decreased or increased adherence but should be considered
in relation to personality traits and HRQL. Tools for deter-
mining personality could help in designing future individu-
alized asthma management plans, which could be based on
patient variables such as personality and could lead, in the
long run, to improved adherence, asthma control and HRQL.
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